HP Docket No. 10016427 



1 



5 

SYSTEM AND METHOD FOR 
CONFIGURING A PRINTING DEVICE FOR A PHYSICAL ENVIRONMENT 

BACKGROUND OF THE INVENTION 
Recently, printing devices have been developed that are compact in size 

10 and easily transportable by a user from one location to another. These printing 
devices are often pre-configured by a user to operate with the user's computing 
device, typically a laptop computer or personal digital assistant (PDA). The user 
may easily bring these computing and printing devices to, for example, a 
business meeting in a conference room down the hall, or across the country. At 

15 the meeting, the user may conveniently use the printing device, for example, to 
print out a hard copy of a document stored on the user's computing device for 
other meeting attendees. 

However, current printing devices suffer from the drawback that they may 
be unable to print documents from unfamiliar devices and networks, without 

20 complicated configuration of both the printing device and the unfamiliar device 
and network. A user may desire, for example, to use the printing device he/she 
brought to the meeting to print a document stored on one of the other meeting 
attendee's computing devices, a slide show stored on a projector device in the 
meeting room, or a document stored on a device connected to a local area 

25 network that services the meeting room. Unfortunately, current printing devices 
typically must be reconfigured by the user each time the user desires to connect 
the printing device to a new device, to a new network, or to a new location within 
a network. Thus, a user whose printing device has been configured to print 
documents from the user's laptop computer may have to inconveniently 

30 reconfigure the printing device in order to print a slide from a projector in a 
meeting room. 
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Using current printing technologies, the reconfiguration process may be 
complicated and time consuming. For example, if the user desires to print a slide 
from a projector connected to a wireless LAN in a meeting room, the user must 
configure the printing device to recognize the wireless LAN and projector, as well 
5 as configure the wireless LAN and projector to recognize the printing device. 
This may require that the user understand how to program the computing device, 
as well as how to program the network and/or interface to projector. 

The user also may have to install specialized print driver software on, for 
example, the projector to enable it to send print jobs to the printing device. 
J 10 Manuals and software for this process may be difficult or impossible to locate. 

Even if such materials are available, the user may lack sufficient technical ability 
to complete the task, and may have to locate a system administrator, if available. 
As a result, significant meeting time may be wasted while the user 
O attempts the manual reconfiguration process. If too much time is wasted, the 

f!j 15 user may abandon the task entirely. 
£ SUMMARY OF THE INVENTION 

fij A printing device is provided, such printing device including a controller 

configured to determine whether a position of the printing device is within a first 
physical environment, and upon such determination, to adjust to a mode of 

20 operation useful in interacting with a source device associated with the first 
physical environment. The printing device may further include a communication 
interface configured to establish a communication link between the printing 
device and the source device, and to interact with the source device via the 
communication link utilizing the adjusted mode of operation. 

25 The method for configuring the printing device may include detecting 

whether a printing device is within a first physical environment, wherein the first 
physical environment has an associated source device, adjusting the printing 
device to a mode of operation that is useful for interaction with the source device, 
and establishing a communication link between the printing device and the 

30 source device. 
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BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 is a schematic view of a printing system for use in printing a 
document from a source device to a printing device, according to one 
embodiment of the present invention. 
5 Figure 2 is a schematic view of the system of Fig. 1 , showing various types 

of source devices. 

Figure 3 is a schematic view of the system of Fig. 1, showing the 
movement of a printing device between two different exemplary physical 
environments. 

10 Figure 4 is a flowchart of a method for use in configuring a printing device, 

according to one embodiment of the present invention. 

Figure 5 is a flowchart of a method for use in configuring a printing device 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

15 Referring initially to Fig. 1 , a printing system according to one embodiment 

of the present invention is shown generally at 10. Printing system 10 typically 
includes a printing device 12 that may be moved from a position, shown at 12', 
that is outside a physical environment 22 to a position, shown at 12, within the 
physical environment. As device 12 is moved, the device may be configured to 

20 determine that the device is positioned within the physical environment 22, and 
adjust itself to a mode of operation that is useful in interacting with a source 
device 16 associated with the physical environment. Printing device 12 is further 
configured to establish a communication link 14 with source device 16, and to 
communicate with the source device over communication link 14, according to 

25 the adjusted mode of operation. By way of example, the physical environment 
may be a meeting room, and the source device may be a laptop computing 
device. The present invention, however, is not so limited. 

Typically, source device 16 is positioned within physical environment 22, 
and the physical environment is defined by a threshold physical proximity 26, 

30 extending from the source device to a boundary of the physical environment. 
Alternatively, the source device may be positioned outside of the physical 
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environment, as shown at 16'. As shown, threshold physical proximity 26 may 
vary with direction from the device, as shown. 

Printing device 12 may be configured to determine whether it is within 
physical environment 22 by detecting the establishment of communication link 14 
with source device 16, either via a network 18 or directly. In this embodiment, the 
range of communication link 14 usually establishes the boundary of physical 
environment 22, and also threshold physical proximity 26. 

Alternatively, system 10 may include position beacons 20 that transmit 
position signals 21 to the printing device. Position beacons 20 may be virtually 
any type of beacon configured to emit position signals, including but not limited to 
an optical beacon emitting infrared or other light, a radio frequency or other high 
frequency beacon, or a global positioning satellite beacon. Typically optical 
beacons are placed within the physical environment 22, within a line of sight of 
printing device 12. Radio frequency beacons may be placed either within the 
physical environment 22, or within the beacon's broadcast range of the 
environment. Global positioning satellite positioning beacons orbit the Earth. 

The printing device may be configured to receive these position signals 21 
via a position sensor 34, shown in Fig. 3, which may be an optical sensor, radio 
or other high frequency receiver, or GPS receiver. From these signals, the 
position sensor may be configured to determine whether printing device 12 is 
within physical environment 22. 

It will also be appreciated that printing device 12 may be configured to 
transmit positional information about itself to the network. Again, mere 
establishment of a communication link may provide such positional information. 
This information may be used by the network and/or source device 16 to 
determine the proper print jobs, fax jobs, or other data to transfer to the printing 
device. 

Turning now to Fig. 2, source device 16 may be virtually any type of 
computing device, such as a desktop computing device, laptop computing device, 
hand-held computing device, print server or other computing device suitable for 
storing printable documents 46, shown in Fig. 3. In addition, source device 16 
may be a computing peripheral, including but not limited to a printer, facsimile 



HP Docket No. 10016427 

5 

machine, scanner, or projector, which is configured to store, at least temporarily 
in a buffer or other memory, printable documents 46. As used herein the term 
"documents" shall include any printable data in electronic form, and is meant to 
encompass print jobs, scan jobs, facsimile data, slides, and other printable data 
5 containing text, graphics, and/or images. 

Any of the source devices 16 may also be a destination device 24 for data 
sent from printing device 12. For example, according to certain embodiments of 
the invention, printing device 12 may also be equipped with user input device 
such as a scanner, shown at 28 in Fig. 3. Printing device 12 thus may be 
10 configured to scan documents and send the scan data to a selected destination 
device 24, such as a printer. It thus will be appreciated that the printing device 
may take the form of a multi-function device capable of printing, copying, 
scanning, etc. 

Turning now to Fig. 3, printing device 12 may include a scanner 28, as 

15 discussed above. Scanner 28 may be configured to scan a hard copy of a 
document and save the results as scan data. The scanner may optionally include 
a facsimile mode, in which the user may scan a document and instruct the 
controller to fax the document to a destination facsimile number. Similarly, the 
scanner may include a copy mode, in which the user may scan a document and 

20 instruct the controller to produce a copy or the perform some other function on 
the scanned document. 

Printing device 12 also typically includes a print mechanism 30 configured 
to print documents 46 on paper, acetate, or other print medium. The print 
mechanism may operate using inkjet, laser, thermal, or other printing 

25 technologies that are well-known in the art. 

Printing device 14 also typically includes a controller 32 configured to 
control the operation of scanner 28, print mechanism 30, and the other 
components of the printing device. Controller 32 typically has a plurality of modes 
of operation. While in environment A, shown at 22, the controller may operate in 

30 a first mode (MODE 1 ) of operation 33a, and when moved to be positioned at 12' 
in a environment B, the controller may operate in a second mode (MODE 2) of 
operation 33b. First mode of operation 33a is useful in enabling printing device 
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12 to interact with source device 16 of environment A, while second mode of 
operation 33b is useful in enabling printing device 12 to interact with source 
device 1 1 6 of environment B. 

Printing device 12 may include a position sensor 34 configured to receive 
5 position signals 21 from position beacon 20, as described above. Position sensor 
34 may be configured to receive optical position signals, radio frequency position 
signals, GPS position signals, or any of a wide variety of other position signal 
types. 

Printing device 12 also may include a communication interface 36 

10 configured to establish a communication link 14 with source device 16. 
Communication interface 36 may be a wireless communication interface such as 
a optical interface, wireless modem, radio frequency interface, or other wireless 
interface. Alternatively, communication interface 36 may be a "direct" or "hard- 
wired" interface to network 18 or source device 16. 

15 Thus, it will be appreciated that communication link 14 may be established 

in a wide variety of manners, including (A) via a wireless link to network 18 
through wireless network transceiver 40, (B) via a wired link to network 18, (C) 
via a wired link to source device 16 through communications port 44, or (D) via a 
wireless link to the source device 16 through wireless transceiver 42. 

20 As the printing device is moved into environment B to the position shown 

at 12', the controller may be configured to determine that a position of the printing 
device is within physical environment 122. Typically, the determination may be 
made by detecting the establishment of a communication link 114 with source 
device 1 16 or network 118. Alternatively, the determination may be made based 

25 upon position signals 121 from position sensors 120, as described above. 

Upon determining that printing device is within physical environment 122, 
the computing device is configured to adjust to a mode of operation 33b that is 
useful in interacting with source device 116 associated with the physical 
environment 122. In addition, the communication interface of the printing device 

30 may be configured to establish a communication link 114 between the printing 
device and source device 116, and to interact with the source device via the 
communication link utilizing the adjusted mode of operation 33b. In some 
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instances, establishment of the link itself may indicate that the printing device is 
within physical environment 122. In other instances, a communication link is 
established after determining that the printing device is within physical 
environment 122. The communication link may be wireless via wireless 
5 transceiver 140 or 142, or wired via communications port 142 or network 1 18, as 
discussed above. The communication link may be used to print documents 146 
from source device 116 on the printing device positioned with environment 122, 
according to mode of operation 33b. 

According to one embodiment of the invention, the communication 
Si 10 interface may be configured to initiate establishing the communication link prior to 
the controller adjusting the mode of operation. In this embodiment, the controller 
fi may be configured to determine whether a position of the printing device is within 

yi the physical environment at least in part by detecting the establishment of the 

O communication link with a source device within the physical environment, as 

u 

m 15 discussed briefly above. 

Controller 32 may be configured to adjust the mode of operation of the 
fU printing device by configuring the printing device to receive print jobs from the 

source device. For example, the printing device may be configured to receive 
print jobs from a projector in a lecture hall, from a laptop in a meeting room, from 
20 a scanner in a library, from a PDA owned by a friend, or from a print server on a 
network. 

The controller also may be configured to adjust the mode of operation of 
the printing device by configuring the printing device to interact with the network. 
This may involve announcing the presence of the printing device on the network, 

25 and making the printing device available to receive print jobs from a print server 
or other source devices on the network. This may also involve installing the 
printing device as a printer on a source device. In addition, this may involve 
installing a suitable print driver on the source device to enable the source device 
to output print jobs in a language recognizable by the printing device. The 

30 suitable print driver may be downloaded to the source device from the printing 
device, or from some other location on the network. 
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Further, the controller may also be configured to adjust the mode of 
operation of the printing device by configuring the printing device to send data to 
a destination device, such as a destination printer on the network. This may 
involve installing the destination printer as a printer on the printing device, as well 

5 as installing a suitable print driver for the destination printer on the printing 
device. For example, the controller may adjust the mode of the printing device to 
sending scan data from onboard scanner 28 to a printer on the network. In 
addition, it will be appreciated that the printing device may be configured to 
receive scan data from a source device including a scanner, and print the scan 

10 data via print mechanism 30. 

In addition, the controller may be configured to send facsimile data to an 
appropriate source device configured to forward the facsimile data to a 
destination facsimile telephone number. By doing so, the printing device may be 
configured to send and/or receive faxes to and from an outside destination via the 

15 source device. 

The controller also may be configured to adjust to the mode of operation 
by downloading program components useful in communication with the source 
device, such as the above-described print drivers or other software components 
useful in printing print jobs on the printing device. 

20 Turning now to Fig. 4, a method for use in configuring a printing device 

according to one embodiment of the present invention is shown generally at 200. 
Method 200 typically includes, at 202, detecting whether the printing device is 
within a first physical environment. The step of detecting, for example, may 
include reading a radio frequency signal, optical signal, global positioning satellite 

25 signal, or other position signal from a position beacon. Typically, the first physical 
environment has an associated source device, as described above. The source 
device may be a computing device such as a laptop computing device, hand held 
computing device, print server or desktop computing device, or a computer 
peripheral such as a projector, scanner, printer, facsimile machine, etc. It will be 

30 appreciated, however, that the first physical environment need not necessarily 
physically include the source device. 



HP Docket No. 10016427 



9 



At 204, the method may include adjusting the printing device to a mode of 
operation that is useful for interaction with the associated source device. 
Adjusting to the mode of operation may include configuring the printing device to 
receive print jobs from the source device, configuring the printing device to 
interact with the source device via a computer network, and/or configuring the 
printing device to send data to a destination device. Adjusting to the mode of 
operation may also include configuring the printing device to identify a source 
device in the same physical environment as the printing device, and to receive 
print jobs from such source device. Alternatively, or additionally, adjusting to the 
mode of operation may include configuring the printing device to identify a 
destination device in the same physical environment as the printing device, and 
to send data to such destination device. 

At 206, the method may include establishing a communication link 
between the printing device and the source device, and communicating over the 
link according to the adjusted mode of operation. The communication may 
include sending print jobs, scan jobs, faxes, etc. to and from the printing device. 

In Fig. 5, an alternative method of configuring a printing device is shown 
generally at 300. Method 300 typically begins, at 302, with establishing a 
communication link between the printing device and the source device, the link 
itself being sufficient to detect that the printing device is within a predefined 
physical environment. As indicated previously, such communication link may 
occur via radio frequency signal, optical signal, hardwire connection, etc. As also 
indicated previously, the source device may be a source computing device such 
as a laptop computing device, hand held computing device, print server or 
desktop computing device, or may be a source computer peripheral such as a 
projector, scanner, printer, facsimile machine, etc. 

At 304, the method includes adjusting the printing device to a mode of 
operation that is useful for interaction with the associated source device. This 
adjustment may include, for example, configuring the printing device to receive 
print jobs from the source device, configuring the printing device to interact with 
the source device via a computer network, or configuring the printing device to 
send data to a destination device. Adjusting to the mode of operation may also 
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include configuring the printing device to identify whether the source device is in 
the same physical environment as the printing device, and to receive print jobs 
from such a source device. Alternatively, or additionally, the mode of operation 
may also include configuring the printing device to identify a destination device in 
the same physical environment as the printing device, and to send data to such 
destination device. 

At 306, the method includes communicating with associated source device 
according to the adjusted mode of operation. Such communication may include 
sending print jobs, scan jobs, faxes, etc. to and from the printing device. 

The above described embodiments of the present invention enable a user 
to enter an unfamiliar environment with a printing device, and easily print a 
document from a source device within the environment, or send a document to a 
destination device within the environment, without the complicated and lengthy 
manual reconfiguration required by prior technologies, thereby reducing 
inconvenience and frustration to the user. 

INDUSTRIAL APPLICABILITY 

The embodiments of the present invention are applicable to printing 
devices, and in particular to printing devices that may be moved from location to 
location. 

While the invention has been particularly shown and described with 
reference to the foregoing preferred embodiments, those skilled in the art will 
understand that many variations may be made therein without departing from the 
spirit and scope of the invention as defined in the following claims. The 
description of the invention should be understood to include all novel and non- 
obvious combinations of elements described herein, and claims may be 
presented in this or a later application to any novel and non-obvious combination 
of these elements. Where the claims recite "a" or "a first" element or the 
equivalent thereof, such claims should be understood to include incorporation of 
one or more such elements, neither requiring nor excluding two or more such 
elements. 



